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(54) FLUX FOR SOLDERING 

(11) 4-143093 (A) (43) 18.5.1992 (19) JP 

m AddI No 2-190979 (22) 19.7.1990 (33) JP (31) 89p.20509i (32) 8.8.1989(3) 
(71) NIPPONDENSO CO LTCKD (72) MASANORI TAKEMOTO(2) 
(51) Int. Cl s . B23K35/363 

PURPOSE: To improve the reliability of a soldered part by incorporating a thermo- 
plastic resin having a specific softening point and activator into the flux. 

CONSTITUTION: At least the thermoplastic resin having at least 80°C softening 
point and the activator are incorporated into the flux for soldering. The thermo- 
plastic resin is formed of an acrylic resin and/or styrene maleic acid resin 
obtd. by polymn. or copolymn. of a monomer having a polymerizable unsatd. 
group. The thermoplastic resin is incorporated at 0.5 to 80wt.% and the activa- 
tor at 0.1 to 20wt.% into the flux. At least one kind of an epoxy group-contg. 
compd., radical polymerizable unsatd. double bond group-contg. compd. and 
block isocyanate group-contg. compd. and the activator are at least incorporated 
into the flux. The environmental pollution by fluorocarbon. etc., is prevented 
in this way. 



# 



(19)B*HftWf (JP) 02) |f & # (B2) ODfflH** 

^2503099-^ 

(45)$8frB ¥£8^(1996) 6 £ 5 B (24)S»B ¥J« 8 ^(1996) 3A13B 



(Bointa.* mites imvmm fi aa?$*ffijjr 

B2 3K 35/363 B2 3K 35/363 A 



(21)fflH## 


*SH¥2- 190979 




999999999 

B*mgtfoS£tt 


(22)ttiBB 


¥£2^(1990) 7 £19 B 




SA»;«i$fmii>r iTeisifi 

999999999 




143093 






(43)&BBB 


¥d64^(1992)5^18B 




ftK»llIlSilWiEPPI»r*E671-4 


(31)fift«a3g#*t 


&B71 -205091 


(72)5891* 




(32)*jfcB 


¥l(1989)8fl8B 




^9kmmm*i its i&& b# 


(33)«5fcffcfeKH 


B* (JP) 






(31)«jfe*83iSS# 


-205092 


(72)»W# 




(32)«fcB 


¥1 (1989)8^8 B 




ftfl8RlllI*;ilTeiPPHr*S671-4 A 


(33)«jfc|fcfe®g 


B# (JP) 






(31)«jfc*fct3l## 


ftWFl -205093 


(74)ftSA 


#s± was ft 


(32)«3fcB 


¥1 (1989) 8fl 8 B 






(33)«jfcffcliSffl 


B#(JP) . 




Bit!? fife 


(31)«fcHB3B»# 


ftBPFl -205094 






(32)ftitH 


¥1(1989)8E8B 






(33)«fcffcfeaiB 


B* (JP) 






(54) WW©***] 


1 




2 



(57) [^If^^CDgSH] 

wrs^/ 7i"j^ss, ^^75"j^gf, 
x^, ?Dh>s, Ti/-r>», i*vi/ 

7i"JD- MJJk ^^7i"Jo- MJJk 7^ 
T&Sn*7?U*#ig*,fctfX3 1 l'>VU<>&8fAg 10 



#tfl:£tt©*£< it) 1 0 1 ~70S 

[tt&H4] »J5M£U:T*D. aofi£tt*fi»S* 

7^uji/»©*ax^7-ju. ^^7^u;ugEog-ffix^ 
tJU. ?ab>m, -f*3>*. vi/-f>», 



( 2 ) 

3 

7S»k 77'J PXMJJk *979 0a- h'j;k 77 
U;|/7SK, ;*777'J;i/7S K, ffiflsfcfx,)!,, ft&tf 

'>ft< <hfc 1 S«t Oft^b^S: 1 ttffi%£A±<t. 
ffitt$J£0.1~30fift%t 10 

•;/77s. 
•;/77>. 

ig©'>ft < £ fe 2 S©8fli<fc 0 fts^bttWflgi^c 
*>itfi!&©'>ft < 1 1> £ ^ e. ^-^©«t o ft s&snbttBf 

|g*0.5~70fift%t. 20 
gtt8]£0.1~30a§!*i 

&'>ft < <t fc#-r 5 z t z®mt?z\t/vi£ttttm y ? 

5. 

E©SS<b^«©«n£I&9*-5£<!:t>»;:. teA//5:tfttl$ 30 
©&K«E©Wb£l»±LTtt^©^E3g7j£&T 

«f*. *^4tt^*#ltffl77>y^Xi:UT«. Pv> 

>^©<s*!«b^*#'r5^Biffltti»iiics6{big*i^*r 
s?stt8Jft££in;tTft*8f]i&7 7 7xawfflsn 

u^Lfta<<=>. ti^#w^a»i*©x>>?>;i/ 
-A^©«t7tc8o , cw±t^5ii5iasH^ic$nsns 

if£, *570'CRT©<a^b^<£ ; fr-5Dv?>^©^Bjg| 40 
tt«Jigm77^7^*^#bT^5t. £©&1iJMtt8J 
II©^B!l*«tO, Cl©^nIgltt»llS{C«t^T«^SnT 
V^fefiStt?fiJt|'©flltt'f*>fct/illSILTU$^. ^tt 
Oma*fiiStt©BS, ^JS*ffl©«ft©-HI-ft^«J:U 

&®m\z 7 n >mzm^z>itn>\z%m®m<Dmmtf±& 

M<D%£.tf$>-otz. 50 



4$ff 2503099 

4 

•g-ClT, ?5@7 7y^7>SiStj|>-rSCtft 

^fos*wr-5 ; eyv-Ta&*. 77'Jjp&. **7 
7U^K. 77'j;PK©^ax^f-^. /^7^u^k 
©^ax7xx;p, 7Ph>$. -i , ^n>gf, vk> 

^>K©x7xJk 77'JPxHJJh *777'Jpx 
MJ;k 77'J;k73h*, *?77U^7Sh*, mt¥ 
x;k M-)V<D'>U < i t)-aSr«^Xtt*M^r 
^itlC«toT#^tl-57^ 'J»WK&J:ZK?l';'? 
W >&8fffi©'>ft < £ fcinftt^HIJ: 0 ftS&nj® 
tt^ffi*0.5~80fifi%<»:. f£tt#J£0.1~20afi%<i:£ 
4>ft < <*: t>Wr-5tt^*#ltffl7 7 v 7X^e.ftS. 

ftfc. »^L<tt. &<b&tt230'C«T#«fc^*<. Z 
tl\t. ^b^230*CK± llftS t. 7D-VJkyj> 
7*l$© yyy 7 XWfiftifrttSBST * ©t?«F* L, < ft H 
*^T*S. Wc. 77'J;PStBg, afl/>-?l"f>« 
«HB*«ff*L<. ffittftUBStfrftTajTCgNKOJiU© 

^wr-s^yv-. u*) 77'jjpe. 

Sx7xx;k 7Ph>$. -f^n>8f. 

>K38iy;-?-©xxT';k x^i^>. tx;i/hux>. 

fflw 86tta^ft. js^a^te, flma^ft. ?wba^ 
ft^^v^^a^cioa^^nstw^ffiffl-rs©^ 

SttSUtbTli, X^U7 5>, 7"De;k7S>, v 
X^U75>, h'JX^;k7 5>, X^U->^75>. 

x7U>K, 7->-tr>gfc, ^7xx;n^Ssl?©W«8*;i/ 
«E3t$ffl^^tlTlifcD>'>RO:/Xtt^©IS^fls:t 

j§f!r©#A, h-;k f>y Hoj;>38tfflv»6n. 
v-omm, D^>^tt7iy-Mi, D^>^it 

Sfc, ®l©^©77^77xi&SgtttCT^ffl-rS*i 

^gutejn, sttffl^eiciip^^^©^*^^ 



( 3 ) 

5 

f>mt^iax:Kk±<o^m^mis\t. 7 ? * *x±#© 

6. 5~80fitt%#if £ LVV, 0. 5fifismTT?&5 1 tax 
£tttt&©£Bltt M£T b . iSifiWM4#i£T L T L i 
5. 80att%^±Tfc£<k77y5rXg#©:te« 
*W < & -p T L * V». * XOJMMtfc J: * \thjfi 

fc, 77y**©JfcKtt*«{rFU 8*tta<BKfc£© 
Ktt. $$tt7 7<yi7X£#©20~90Stt%A<$f3: b 

y ^ -f y ->7 h«^wfl:&#i©'>fc < t fc i a «fc 0 

fc«fl:£1&fc 1 ~70Sa%ii. ffitt#J£0. l~30Bft% 
Ttt. tX7i7-M, y*77^«, 7;W7i 

y-jw*. uy>^>£i?©7xv-;i'^u->>';u£! 

©t>©. ^BZ^a-^JR^'J^^USOt)©. 30 
^^Uv^Hi©*)©. ilttKlftfcXiff+'lM H, X 
Jt?*->ft#U7*^3?x>. i**^!i-feUK, X* 

nfcx#*>'fl:ft«>b*H , 6n*. tnstt. 
ic2^r^±©xjp+->s^#t. ficos;>9a«£**i 

77y?X$£©»;££±tfa«k5frfc©£ffl^£©rt< 

©SSxXxJk T^UPXh'JJP, 
7*lUI'75l*. BtSEfxJk X^U>, t^hJH 
>, ->*fx;i/^>-tf>, exjw-7$"J>. tx;i/tTD 
■JF>. vU-f^ftRtf-eoxXr-.Jl', 7U-0' 
7.)lO-,iPRtf-£-©XX7 L Jl', J-7D>, -f>X>. V 

->2'<>*5>x>. #'J7"^x>. u/-;WR. M»c 
c:n&T«ttanfc»iraw*»f&na. ens**. » 



ftBf 2 5 0 3 0 9 9 

6 

IB 2 ©BWCfclr»"Omr»*7*n y 0-f V >7*- hS 
**fls£«&l'Ttt. MJU'J'SM VS/7*-K 5>7 
i-W^>^Vy7*-h, * -> U U- > ->'-f 7 •> 7 

s?-f v->7*-h««D-f7'>7*-h*a#. cine* 

®-f V->7^-h7"'J^ l Jv-i:7xy-Jk 

;k 75 >m. 7)Vzi-)m, z>V9k, tz-z/kmo 

Stt**fls£tt£©»&tt*«*»f &n. (£J?f5tt<g«tt 

©jftT-f V ->7*~ h 7V# U T-WT'D -y 2Mt-&«3$ 

fflV>3©*<$F£U>. 

JB2 0**WC*^Tfflt>SiSttatUTtt. X^;U 
75>. 7W;P7S>. ylf^75>, HJx^fr 
73 >, Ifl/>-/75>. 7X»J>H©ADy>{t* 

m2©*^©»i^*#Wffl77y^X + lCtt. 
Fds». *Ans?>. h-^as», WfliDS». 

is, #'jxxx;nsii, 7^'j;mfK. ^^>*k. 

x^+ 7 x j - mm^oi&tim&iummfc 

*. «*TttJBf6*£e:tt. -fy7"ntr*7Ji'3- 

;k 7*^U*^bfh-^©7A3-;i/jR^J. B^x 
^;Mfox^?jWR*»|. h^x>«o|ia*»«)S 

/5 1 ;i'X^'7-h>^©^h>^»?r'm*«ffifflTt 

*s^a£tffl:£*M3«fctf. 7*Py^-fy->7^-hS^ 

■tft&Tl/*"}. *fc70a«%1?ti, 77V?7vlt 
©*SS^iS</«tO. 77 7^X©^ffitt^<STbTLi 
V» 7 9 y f X Oft#«(JVItK: ft 0 *T < . ttA/fc*#tttt 
AWLTlSo. 3SC7 7v*XSMi®'*fc"3*. 

5. ffittSJli. 75yi/X^#O0.1-30fiftX*«ff* 

L^. 0.1ii%HTT$.5t. ffitt7J*^SL. 

s^i^ictt. 77v^^tuT©aaitt* t ttTr*tt 




( 4 

7 

x.*7-)i>. tah>wt. m^ym. -?i"(>m. 

xxtMP, 7£ l JPXMJ;k ^^7^UP-h'J;k 

«k -> t'# £ 7 *u tfx >t u-r >g? 

0.5~80«fi%<h. X**->g£*r<b-S$. ^i^kfi 

^tt^fpra^s^«3*<j;i;^D^^'fv->7* io 

Sft%W±<t. fttt3J£0.1~30afi%££'>fc< 

±. $f$.L< mt/vtrnvm \z\mit lx^u < -m& 

6 &^&m i $> -5 £ tfr £80~230'C© t>©ri<&®T<& 

o. ttc7i"j;HMB. xfi/>vn">i!«ffi*Wi 

L<. ffittffr8£l!j:rfS£T$ffi20Rh©*>®£fflV> 

tntyv-, 0J;L« 7?'J;P&, *0£8 
xx-rJh ^Dh>S, -f*3>&. VK> 
8?&tf-?-©xx7\>i/, x? 1 i'>. ex;ph;px>, 

7*'JPXh'JJh 77'J;i'7Sh\ ft<b 

fxjk ft&ex;M?£&fflLT$Bitfb^te«£ffl 

i». «u*s6. jssgas. ssjsa^. %\m^<Dy=j 

&-f-5t>©#&15T;&-5. 0<J*.tf 7?UJl>®. 

^-©^axx^k 7Ph>&. 'f^3>m. 
■^^^K&^roxT-T-Jk ZT-uy, txjph;i/x 

>, 77'JJl'XHJJk 7*'JJP75 

$o 7^u;uKo&axxx>iw. ttA/*f*n*«ro»iJft 

m3 05EWIC*JV^Tffl^^Stt?[iii:bTti. X^Jk7 40 
5>. yotf;k75>. $>X9W75>. h'JX^;k7 
5>. X?k>v?75>, 7X'J>3?©V\py>fb*5S£ 
tttt. ft*. 7X>K, ^f7U>8, 7-ve>K, s; 

*«fc 9 <£ffl 2*lT^-5 P v>&tf/:m^©f8&#£ffl 



if^ff 2503099 

8 

>, I — Jl/Pv>, 'OvYuVy, jttlDy>, 
^iDDv>, ^ita-jy, lfioy>, *ji^;HbP 
Dy>IXfJK Py>»7K >&8fflg. P 
>?>££7x/*-;M8tlig. P-/7»7M H«f«3J«* 
tffcft. &Jg©Ktfmtt8J£i9-i::&tfit"-5fc#©A'--f 

zzizGmmmzmsLxb^. co&mmmtbx 

fi. x^;i>7flo-Jk -f 77"Pt;jk7;HD-;k xt*- 
xy, fl/tf>ilf®»l*Sa. 7-feh>. 

tt, ettSJCOS^ffiW^T-f V 7"P \Z)\>7)VU-)\,tiW 

■5^t^80*C£i±©^nJ®tt^|g«. 77"^Xi#0 
0. 5~80SS%3W?£ 0. 5aft%WTT*S <hfcl^ 

7. i/t80fi»%£i±TJ&-5i:77u/^xe^©«i^ 
&<ttr)X\s$L\<\ 7 7yt77><DBWkMZ±Z>\i?vtztt 

i^x^roo. i~3oa»%aw£u>. o.iaftWTT* 

*^30a»%tt±TSi^t. 7 7 2/^7x®^Mtt^l£T 

T^KTU*^. S3©»77-^7,SMi:L 
T«ffl-r5fc6{C^JSr^i0T-5ISII«. W7 7 7 
^X^#:©20~99afi%*WSU^. ^J*<20a*%iil 
TTa&SKS. 772/^X©«iS^S5<^0. 77>^7> 

Ctt. 77'>ntLT0tM» (^Blffitt^flg^) 

7. 

ffiffi^fctt. *;U*+->Jk«fe«k^x^->S®2a0 

e^tt^igS:o.s~7oaft%t, sttfflso. i~3oaa% 
t < t t>#■r*tt^fc#^tffl 777^ *fr*>ti 



^ 2503099 



im<Dy y y 0 X©fiitl!itt£Kl:lT -5 ©TJF* b 
JPEJ&S-B-fctftflg. ^'JJ^M^'Jl'-K 7? "J 

)mu a £ ^ tre / lt*§ & ns 7 * U ;p 

»e>n^)fl§tt»j. 0ij^«x^75>. yat;;P75 10 

>. S?X^75>. HJXf\fc75>. X3^>>>7 
5>, 7='J>«©/\ny>fc*JMM. ?LS?, *x> 
ft. ^f7U>SE, 7->*e>ft^©=£&#;i/#>ftft<*: 

#77y£X£ratt£bT&fflTS$£tt®i&J£. 0J 

x.tfx^;P7-)Hi-;p. -f V7DWP7^3- ;k x? 1 

x>. T^l^iM^lftbftSBSI. 7-feh>, y^JI/ 
x*\>Hr K >«ojr h >*8*WG&S*i-5. 20 

±ESfi 4 ©58W©$H£{fctt#li©-&£&^ffittffl!ii 
lCB#&;LT«k<> *n£J:DliA/£Wttt©77y£ 
X©ffitifjtt. £K»Att«tM«PT««. *-©«£. *m 

v>. ***lncis». Wftns;>, ns»»tvi/ 

**K«firawflM!anTJ:ir». ±ejNtaftttMR^© 
*raBttiMB©EajtMt. sossxeiTSAftw?* 

tta*H«SftStf*&T*S. 30 
fg 4 ©8W Cttfl-f ft fcMiEft WB 7 7 y i7 X life 

W&m%!Zk±-V&Zt. 7 7>y7Xg 

*tt*»»fl: ffitt^Jte 77^ X£#©0. 1 
~30MX*tff*U». 0. iSftXaTOVd. 7?y 

**©IStt**«*fiU ttA^tftttt*<*Ai:£oTL 
*5. 30fift%gU:©J§£. 777^XOgItt 40 

9*))m. **7*7vm, 7*iui*©#ax*f- 

Jk **7*'JJUft©#SxX7\M'. 7Ph>ft, -f* 
a>ft, VH^ft. as#vU"f>B!, 7K>SOl 
XfJk *t#TU"f >ft©XX7\)k 77'JpxHJ 
Jk **77 'JPXHJJk 77'JJk75K. ;*^7? 50 



•JJkTSK. ffifcbfxJk »SEb*x;i/©'>^<i: : b-ffl 
^M-&X(i*ffl-&-r-5CtlC<fcoT#e>tl-57i7 "J 
ffiJ3J:tf;*^U'>Tl/-r >»«B©4>£< iinTO 
-««fc 0 fc*0. 5~80ttfi%©^Blfflttffllig^Sffl UT 

£# WB 7 7 y 7 X t LT©ftftJRB£tttt* J: 0 fo± 
»2©*Wtff«79y^^*«ffl-r«i:tK 

«kcx. x**->**#fl:^«. 9y*^«dtt^tt» 

J: tf7n y {?<f V ->7*- 
{fc£42j©'>&< 1 1> 1 ffl«t Oft* 1 ~70B»%©fls£tl 
6Wr*©"P. m.7 7v?;USiE£ftiM*£L&<T 
fc. xtf+S^fffc^tt. 7v*^S^tt5Ffflft_a 

tt©^&<&fei&<fcDft«fl:£atf. B^WtoB 
©1oJ»k: J: D 7 7 y 7X58* ^©Stt^Jtwffitt-f 
•c*-5APywk*^S!<t^Bis^*ec:LT. 
s*«s-a-*e*. 75y^^3asEt©iStt-f*>sa 

JB3©»WKff*7 7yi?^*»ffl-r*ca:tJ:-3 

y-7-r*«. 7i"j;uK, ^7?yjn, 7^'Jjp 
Sf©saixxx;k y^7^'j;^©#axxT>»k ^ 

Vl/'f >gf©XXx;k ^*-7U-f >S?©XXx>lk 7 

^•jpxhu;k **7*'JpxMj;k 7^'j;k75 
K, y^7i7'J-»k75 K. Jfi{ktfx;k jm\i-)\><J>'> 

Z> 7 7 'J J^flS*5 J;i;X5 L U>Tl/'f >»r^fig©^* < 

tfctvTft^-s.fco&so. 5~8oaa5g©iSiniaitt» 
^i^fe*f^^tffl 7 7 •> 9 x t bx©»;{bKi^*tt 

J;t;7'P ->7*- h»^*rft^*©*ft < t "b 

i«j:oft«ft^**i«axa±**s*Tv>*© 

tto&ZlS-JUyt-i V->7^-hS^k^#l^. tt^ 
fc*#W©B#©JD^lC«k 0 7 7 y ^X9*«t»©SttJW+© 

JStt-f * >T* * a n y>{b**» twins*: £g c b 

TfTS. ^6IC«, ^©«t5/i77-y7XS:$a{C#-5 

t. *;k#*->;us^ j lrwe*s«ttfx#* ->»»©** 



( 6 ) 



4#fF 2 5 0 3 0 9 9 



II 

U< thE*>t>fr-1jZ.t)tzZ><i. 5~70fiffi%©&®{L; 

-5im&$sm£isT7i7V)i>®m&m\<\ mm\z\^ wtm 

1 60, ©rtfciii MWzr V >7 i? 1 ) )V®m* 7?v>?7. 
%, 7XU >£fc*5fi&&£0.3»a%£&fl!Lfc. 3; 
CD7 7 y &SS&£'fTofc. iiifcfrfttL 

t«. £*<t545. *6»}gtt, j^Att, 

mum, izi>«om&®. sm&utkti&zfmft&u®. 

«JIS.Z3197lCfi£oA:. tt/ufc'ttttttte, «7i/-* 
S« (90 xi 35mm) **Kttfc£tf»t*flTttA,£ttU 



12 



-f * J^tt* ( - 30*C X 30»-25"C X 30# £ I OiK i? M 

m 1 1 sic^r. 

•tfcjfiiftl 20*C 0 ;* ^ ;* ^ >J u- h £ t f Z> 

79>) frmmzn. \mm%&m ufc. fis©/£#tt$g 1 $ 

2%tt0K)77y?;i&£fc. ^-UT^liliS0iJi:^^ 
»3*lt«ltUTtt, 8*iiJffltttSt]!g£. aHn1tfl60.tt 

flsjftiio*wr*-f vr^/^f u U'-h±j*»tr 
-57;7 luwrnm. iaax t ufcfiWtt. 1 fuseat 

10*007^ l^>Vl"-f lsfc£lfttt£ 

20 u-^Lfc. 

CIS 1 H:fe0iJ) 

tto.3BB%d£c&&f£i'T. -rv7"DtrjP7^n- 

mo. OSS % tr Jl£igfl¥ L75y^X 
Blll«M£H*©K»&fTlr». 1 

1 * 











nam 








1 


2 


3 


4 


1 






11.1 


















11.1 








7.4 








18.5 




7s?evg 


1.2 












7-'Jv^bK^lfite 


0.3 














80.0 










7 if') JHtt x f- u > v w <f>ig©lgHffi 


160 


130 


160 


150 




7^ •J,»Uor*-f'H'"ei/-f >gfc©i)c{fc 


130 


120 


110 


no 




7^U^8 


maoism- 






















*— 










93 


92 


94 


93 


93 






m 


6X10" 


2X10 11 


5x10" 


4X10" 


4X10 10 






50hr 


4X10" 


3X10 11 


5X10" 


3X10" 


5X10 B 



( 7 ) 



ftff2 5 0 3 0 9 9 



13 



14 















1 


2 


3 


4 


1 






SOOhr 


4X10" 


2x10" 


5xlO M 


2xlO n 


3X10 7 






50hr 
















SOOhr 






*- 



































m l *«t 0 tb% t>1rtt «fc p I'SS i o&way y v 2 x 

©KW^SfcS^ 0 C < 7 y v 0 X Z. t^Tt 
foT. K^fcWffl7 7u/*X£bTffiJ&T*rfflT 

as 6 mm&mt/vtm nm 7 ? * ? x z&Tomrfit 

ft470O hf X 7 x J -;H!I#* ->8f Sg7. 4«fi% Srfigffl 
bit. ffitt»JtLT7vtr>if^l.2aft%. 7WJU 

75 >o. 3Mfi%*jj;r;7'D tf;u7 r ;U3 — ;P50. mm% 
h;i/x>3o.oas%*ffifflLfc„ cines^-tcjg^® 

«. 7yy9zzmiz&&mim, 

ttfc«kim£4'©i£f!i£*rft»;:o^T«S?bfc. 

*fi&Jgffi:fc«ktfJg£tt<Z)fiU&tt. JIS.Z3197£ft-p 
T. MX«#»ttt©|**tt. «E7x/-^Sfi (90X13 

5nun) £«ffi»i^fcW£fiTfi^Wb;t&. 

BlJ§«-S«iaiS. JIS.Z3197tCftofc. ttft0ft&&£ 
IB7SIJg«sjO«^^ltffl7 7 7^X<tbT, 



-^>$7 7^i'x±^ic«bT. u.isffxettffii/ 

fc. X#*->gfl:£&,hbTX#*:>ysi430©7;7 l J 
HiS0iJt^-fiK»tt. ^-Cfi£i§»b?g7|&ig0iJ© 
o£. *©*S&£?g2*l;:Sfc-ti-*bfc. 

>*7yy>;*±w\ztthTn.mm%*&mLiz. z 

bT. 7*n>y7-f 7->7*-r-££*{tS#JibT. ft 
20 £A'-fx;P>7lx^>tl:K (Crelan UI) T&£7*Oy? 

^bfc. 

Sg9i£te0y©^fcWffl7 7u/*X<fcbT. S£d 
*>£77-y£X#f*K;ttbT18.0fia%£ffifflbfc. 

u m9%mm<D7yyf*£mz. ^6*jg 
fc. 









mm 






6 


7 


8 


9 


2 


777 

(wt%) 




11.1 




13.0 


13.0 


18.5 


x##i/^fi470O t'X 7 * y -Mi 


7.4 












x**i/^fi430CD7 9 V jHMB 




7.4 










7*a„?4 7*7*- K*) 






5.5 
















5.5 





( 8 ) 



&fF2 5 0 3 0 9 9 



15 



16 







mum 








6 


7 


8 


9 


2 








1.2 


■4— 


*- 


*- 


*" 








0.3 


- 


*• 


- 


4- 








30.0 


<- 




*- 






■i Vfo \f)UTJ^—f^ 




50.0 


- 


- 




*- 






m 


5X10" 


6X10" 


5X10" 


4X10" 


6X10 11 


* 




50hr& 


3X10" 


5X10" 


3X10" 


4X10" 


5X10' 






500hr& 


1x10" 


4X10" 


3x10" 


2x10" 


q v ia7 

oXIU 






50hr& 


BA*b 














500hr& 
















mr 
















0.53 


0.54 


0.53 


0.54 


0.54 








0.1> 








0.43 



lZ®tlX^ZZttft>frZ>. 20 
CmiO~14SllgW 

% 3 ©58 9iTa&-5 ttA,£ttttffl 7 7 y * 7, lefc 

tMt;£ 1 3ot: <dx 9- v > 7 * 'J ;i>8tflg£ i 8. saa x mm 

K*7 5>«nMtt*0.SJMXftttJBL&. ^rt^B 

-h£4.8a*X£&fflbfc. Sfc&SltbTte. -fy 30 
7ofc:^7;io-.M5.2MXttJBLfc. ±i2fifc#£+ 

#K»*fTofc. bTte. *tt»tt. J£ 

lttM3J:tftffttttaftl;ms.Z3197£iE?&. ifi 

^^y-^T^r*»tau«. ns.zsi97 

CttoT. ttAy«tfl*tttt. iffi7x/-;PSS (90X13 
5u) fc«att^«fttt8BTttA/£tfUfc». 
S8S&b£. 40 
»10j«|[«OlS**JB3*Cwr. 

7 * »j »aae 1 1 . i as x . **Mt d y > *7. 4aa x 



%*5<ttf t"d wu75 >*a««o.3aax*tt« b 

£4.8a*X&/flbfc. S5fc»»fcLTtt. -fyyn 

t;^7^3-;k«75.2aaxttfflL^. cnsfc+fl-** 

-C»»lttt;Stffc5.. aiOJt&0ll&n&ti!>tt**fr 

«123H»«il/Ttt. ^H^iSCTtD^y V— Sr^^T 

h £4. 8B*X t bfcffittfll i*a« t H-*» t L. 
Bl0*&ffl&n*®K**fTl>. *0$i**B3«lca 

# ujnifflixfjn!) i a-efc-sx^i^^u 3— 

v- h*4.8aaxtbfcflfi»±»iiiiig«ti^ 

£|g 3 bfc. 

»143)ttt«tLTtt, JBll*««OJ»1irffltt»IB*X 
fl/>VW>*E ffb<t;l&ffil50,tMb&120 , C© 

ttBsn.iaaxstt/Bbfcffitt. bii**«£H-j« 

3SlC^fc-fr*tfc. 

casttiM) 

* 1 8. 5Bffl% . mm t bT-f V y D M)V7)VO -JU£80 
B*X£L fflltl. »liaiM!l£WM«4>£U ffllO* 

bfc. 



17 



( 9 ) 
3 



4*«F 2503099 



18 























10 


11 
1 1 


12 


13 


14 


Q 

0 


7 7 V 




not 




18.5 


11 1 
11, 1 












*2)XfWV7U-f centre 










11.1 


— 


8tX) 










7.4 








18.5 


7i>tf>B| 






1.3 














7*n XLfrT i V&IStg 


0 3 




4- 






z 






48 








4 8 








— 


— 


4.8 


— 


— 








— 


— 


— 


4.8 


— 






■1 V 7"n tr^uy^n — A- 


ID. £ 










80.0 


















* 




91 


94 


92 


93 


93 






ifeSfitntfn) 


ana 


7xl0 lf 


8X10 1 ' 


5X10 11 


6xl0 ,f 


4x10" 


5xlO l ° 








50hr 


DX1U 


Da 1U 




Qyinl2 

OA 1U 


OA 1U 


in 1 

*/A 1U 








SOOhr 


6x10" 


exio 11 


3xlO lt 


3xl0 ,f 


lxlO ,a 


6x10' 








50hr 




















500hr 


















MT 














syt*©ffiif 






0.54 


0.54 


0.54 


0.53 


0.54 


0.55 






✓\ 




0.1> 




+- 






0.43 



t>X*%Z>Z£1fiT'%tz. 30 

£ idIC. J:B23WJI;i^T$Mfc£#80rW±©f?*^ 

[®15~18HJS0<J3 
TWBl00©7^U;Hfcll.l««X«6fflUfc. x#*-> 



ft, ffifttt. £Moa{biK«j:tfiutf 

te»tt*5«fctf®6tt©&iiIfcteJIS. Z3l97lctt?fc. £ 
fc, ttA/fc'tftttttt. «S7x/-;«« (90X 135mm) 

&R0a{bftt27?y*;*ft*ffiK (100X200 
mm) h^U- MrftURft. 7"bh>ttffl, 

3R^W*tt^^/-JI'T?r»»*aa«. JIS. Z3197tC 

g?ffilO0©7£'J;i'£7.8Sfi%, X^^^ffiiLTt 
X 7 x / A >*7* U ->i?)lX-f-M. 2Stt% £<£ffl 
Life. WftDy>ft6.5M«X«fflbfc. ffi© 

»tt»*«kif*fflttjiii5jtis«iiin-j««'. n-«*t 

T. &ffi60©7?'JJHI. lSfi%, X/p+->^Jgi:UT 
fcfX7xy-Jl'AvyU->x;i'X-xJI'7.4Bfl%£& 



( 10 ) 



4$ff 2503099 



19 

fc. 

&$G®tl6t L,TgHBS60.X#*->Sfi300©7? 'J^Sr 



20 

JB4MM«fcLT*£flSD5;>18.5MXfcU ffitt 
a*J:tfJS3WttJI!l5*lll«tPI-rt». W-«*tL 



10 









mm 










15 


16 


17 


18 


4 


7 7 V 






ii t 
li. i 


7 ft 


11 L 
11,4 












7.4 




f.4 




— 


<tts« 










13.0 


— 








_ 


5.5 




5.5 


18.5 








1.2 






«- 


*- 








0.3 








*~ 








10.0 












-Y V7*otf^T^3— ^ 




fU.U 








+- 






BHffilOOO T 
9 










xtf+j/giiioSg 












— 












&ffi60x#* 
$/^fi300?> 
79 






















93 


95 


93 


94 


95 








7X10" 


3x10'* 


4X10 1 * 


6X10'* 


6X10'° 






50far 


6X10" 


lXlO 1 ' 


2X10 18 


BxlO" 


4X10* 






500hr 


6X10 12 


lxio 1 " 


2X10 13 


4X10'* 


5X10 7 






SOhr 
















500hr 




4- 






mm,*. 






lfiTF 














42 


30 


48 


38 


0 








0.55 
















0.1> 






*— 


0.48 



ffi. *K9ia>7 7y9>ttt. iftSfEttAr^. ^'J-Ate 



50 



a. 



# 



( 11 ) 



^fF 2503099 



21 



22 



<72)»W£ *® gSI 

ft«»iP*JHrfi^PBrr*S671-4 /\ (56)##XSR #PI ¥ 2 -49491 ( J P. A) 



4*Pi BB51- 109260 (JP, A) 
ttH ¥2 -104494 (J P, A) 
4#« BB58-500317 (JP, A) 



